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1. @If sinu=2"2
x-+-y'

, show that

(i) x%lf-+y~gyﬁ=tanu and
X
, 0%u u o*u
(ii) X -—T+2xy———+y2 = = tan3u.
Ox Ox0y Ay

(b) Using linear approximation obtain an approximate value for the real

number, 7.96,/9.99—(1.01)’.

- (¢) Find the Taylor’s expansion of f(x, y)=e” In(1+x) about the point (0, 0), up
to 2™ order terms.

2. (a) (i) Define a stationary point of a single valued function f(x, y), defined over the
domain D. Explain briefly how you would determine its nature.

(ii) Find the maximum and minimum values of the function
f(x, y)=x" +3xp* —15x* —15y* + 72x and determine their nature.

(b) It is given that the directional derivative of f(x, y, z) = axy® +byz + cz’x* at
(1, 2, —1) has a maximum of magnitude 64 in & direction parallel to z- axis. Show
that a=6, h=24 and c¢=-8.

(¢) The surface ax® —byz =(a+2)x is orthogonal to the surface 4x*y+z® =4 at
the point (1, —1, 2). Find the constants a and b.
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3.(a) Fiﬁ(f th‘é valu‘e of the surface 1ntegral of the function f(x,y)=y / x* over the
region boupded by y=x, x=1 and y=2.

(b) Evaluate _Lel’2 " dA , where S is finite tegion in the 1** quadrant bounded by

x*+y*=a*, y=0, and x=0.

(¢) Find the volume integral of the function f(x, y, z) =x* +y* over the region
bounded by the surfaces z=x*+y*, x=0, y=0and z=1.

4. Let U = x* + y* + z* be a scalar field and S be the finite (closed) sutface of the cylinder
bounded by x> +3y* =a’, z=0, and z=h.Compute Surface integral IU n dS over
S

the cylinder where n is a unit vector normal to the surface S.

Hence verify that IU ndsS= jgrad U dV where V is the finite volume enclosed by S.
S V

5. (a) State Gauss’ (divergence theorem, stating the meanings of any symbols used..

(b) Verify Gauss’ divergence theorem for the vector field F=z i, considering the
region enclosed by the surface S of a sphete of radius R w1th centre at the origm

(c) Provethat (i) V-r=3, (ii) Z[%J:LZ (r#0) whete r carries
r r

the usual meaning.

6. (a) State Stokes’ theorem,stating the meanings of any symbols used.

(b) Verify Stokes’ theorem for the vector field F =- Vi+x® J for the case of a circle
of radius R with centre at the origin.

(c) Prove that vector field 4= (6xy+ 2)i+(3x* -2) [+ (3xz> — y)k is irrotational and
find a scalar function such that A=V /.




